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(54) SYSTEM OF PROCESSOR CONTROL 

(57)Abstract: 

PURPOSE: To prepare an index in an audio data stream. 
CONSTITUTION: An audio stream is given from an audio data 
source 12, and the data are imparted by a speaker conducting a 
conversation, a recording video with an audio track or other 
audio sources. Audio data are transmitted to an audio processor 
14, the audio processor is arbitrarily known as a general purpose 
computer, and the audio processor outputs an audio data index 
16. 
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1 

-r x— ^ti&acoffia* ©x fcf-A-fr P,©^^ 
^ ftffiBi-'XxAte:, 

mfiextr-^-^T-Vl/^^a-LTXtf-^-^-y b"7- 

*£-T<5k ~>XT-A7a-tr>y+)-£:, 

jfitfc<Df@>«? cdx tf e, cD^^ty U -i' A 

Silta^-T-V ^x— LTfffiB*— -tV 
£x^ h;tWi^-*lca«r«*-fY*yn'by 

20 

mt E*— r-V ^x- # £§{1 1 TSffl^HfflKta! o TIE* 

»K*±'\ffliEah-xV *-r^**iaw SI2»rV WX 
f}§B->xf-A:/p-tz y-y-ti* e>»c, teEttsftfc 

-r-^c/^-trXU 

B5fB>'X-rA7 , 'D-tr-yHt«, fSftf*HfT«Dl£K, SijfBX^ 50 
^OXtf-A-^rVWc^^SMBtf-fV^x-* 

*tt&U iftfE^XxAT'D^imMfS^-i'AX*^:/ 

BljfB'>X-rA7°D-b-y9-(i^e,{c > SM-fe^vHctt *o 
■t-5tf[fBfBti^^n^— > a 1/7 F l>X &-fe 
> h KJtrstftfBfi^cDX tf— A-^Er-r/UcDfulEX 

:/n^+^iJ<g)cD->XxA,, 

[»*S2] HulB^X-rAya-fe^itti^Offi^co 
X fcf— CD&^ (Ctt LTfB^ CD H MM X If — €-r 

MERE 3] HufB>'Xf-A^ , D-fe>y9-(i^e,(cMiafH 

*<dhmmx v-fi-^TJizmmcte-BLxx tr-* 
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Xt-A 0 
[000 1] 

[&H±<D#iJffl#i?] sHgfHttflBftgfca U 7';U#-f A 
tf-T-V^-r-^X h- y-A&c2tt£>£fS^/£cDXtf- 

[0002] £*)umiaz. *«WtiBtaa5X^— A- 
[0 0 0 3] 

>y-'y t> X^kA^x C O-f >f-*-y XfbtC <fc o T 

4"— rV ^-X H V — A^C^3V^T^■fflT'$) 0 , a— tf — ti 
W^CDX tf-*-(D^gg(5^^Ei|Sf S C t jb^BJflgfcsS: 
3o (5i:A,if<0(f7 :r ^fBSSti:M^-r?,|5S6n/cT ; -^a 

■bX-ri.fc46co?t^1f|B^^^v\ c«Dfci6mi.* 

[0004] WAtfxtr-*- dSL¥) ^btry^ 

CDC IHBM««ttC*jtt*-<'0 h/- htiif^-Y 

•T3 0 inAT, ^(Di^^y— MfcS/cteM'yT^x 

[0 0 0 5] 

KMBjWWBILJ:^ k.+*WBBl ^-f-V^X h U-A 
tCfct/^TS^SXlf-A-^-rx tf-A-^-x >->v 
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k:*jtt * rcfitt^ww t $ >x 
•y * XflMK&t^TfigT&So 
CO 0 0 63 t-f^^h'J-ArtMyf-^^ 

—*^a9i«riei/>afi* ltwsox a— * 

-fV*-fey*:/h«B8?t,;fe?>, #<DXfc;-a-'\iB 
[0007] 

tcia^s nst-f-c ^-x— ^tc^LTx tr— kbs 

fA*#^5, 1£->XxA&, MS(<D{I*<DXfcf-#- 

*AX»X-rAfi, {I^cDXfcT— tcfct-r&^s 

-i^x— *t±5j-— rV^n-tr-yl^cJ^TX^ h;U 
W» t*— * K ^ * ft£ IB] Bf f EftfV W X k: <£ o T 
iatgJ&ttLhtcfa&SftS,, J/XfA^n-bvltUH/- 
- > ^V- £ UTf@^ cox tf — £-^7^1/%^ ^ 
U S£-fc-7*;W4^JfC^£ftTXfcr-*— *-y h-7- 
f*^gj«*n5. ->X-r A-7°a-b >y -Wi^te*— rV * 
t*-*<0X"<* h;l4Wr-*:&§{f U Xl£-*-* 

^ ^7-^^^LT&xtf-#-u:ttJ^^3:*-7 ^ ^• 
[0 0 0 8] 

'J— At**— rV^-x— £V— X 1 2^e.^P>n, IS 
x-*&, ^IS^T^Xtf-^3- *-f-r*h 7 y* 
3 8SSt Iff**, S fc affljoM— -r -c * v -X ic <fc z> 

zct a^are* k> , *«Wte«e o t#§j££ ns c t & 

-Y^-r-y^X 1 6^rttJ^-rSo 

[0 0 0 9] 0 2 IM-f-f tl 1 >fy ^X->Xf AO 
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[0 0 10] rV;ii£fB2 0»i#<y ^X2 2<0Xf 
"y^Cfc^^A^-PSSo #7^X2 2 tc:fctf£>;t--f 
-rtXh'J — Afi, MH^tlS^t rV ^-cr>g[5^ 

W*SWtLT, t-f^Xh'J-A^f'yi'X 
2 2C0X-r-y^C*5^5A*T'^ o #7^X2 4<DX 

8W & 0 0>J*tf , 1 2 ^CD-y^X h 5 A*^ 2 0 m s C"t 

[0 0 1 1] 3}-"-y*X2 eoX-r-yT'tCfcl/^T, HMM 

tc^tTi-u— ^yy^ns„ fflisco{@^«xtf-*- 

X2 8©Xx>y^Ct3V>Ti^-&^ta, MSdHMMXtf 

[0 0 12] jPy^X3 0OXf--yy«, -t^>r— 
20 ->h ^A^ff «n«*— r-i-^-X h 'J-A£A*jT&o 
sT-xV 4-X h U — Afcitf 7^X2 2 OXf -y ^T'^ 

<TtJ;v\ xtf-*— : erJl'<Dmffibi'—-yinctt 

•r-C^-X h U— At>$fe'J7;l/*-<AlC^ti«tt>*-by 
^yf-> 3 >JMci:*Mi6tfeS 0 #7W32 
OXf7 7Tc6i^, A^Sns^- r-V 

30 [0 0 13] ^7^X3 4©Xf7^f7^X2 8« 
HMMXfcr-*-*y H7-**ffifflU A^^n-5^ 
-t-V ^J-X h U — AtD-tr >x— 3 y^rfr 3 0 -t ? 
* y-r—i/ 3 y\Z If * If (viterbi) f3-fV y y^r{g 
fflUTfrfen, Xtf-*— ^.>y h>7— ^^-rsntss 

[0 0 14] -b W yf->3 >t'i'>f7 ^ x{t»i 
^7^X2 6©Xf 77 , (CloTXt;-A- ; ef 

40 ZtlZCttHmT'&K), £<Dt§&Xv>?X3 4CD7.T 

#7^X3 4<OX-r-yrT-©-try^y7 L — ->3yf 
At ft«f bWt b^ < *S iTitf ?>n?. C i: *WTftgT 
^So #-y^X3 2©X-r-y7 e tc*5^S^m4tBOiiiS* 

50 y<D!^»?jSLttt{CWffiffl*nT5f;-y^X3 4®Xf7 
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[0 0 15] mtiy^uy^j^ (HMM) {Ci^^-r 
*&m-tCtlcm-3^Tl^ a HMM&Xtf— ±— <DW 

"Tc fctc «fc -pTfT^ti^o *»©SJ»*«Mft©Xbr— * 
xe-*— t-r;l/©5/— Jrvx*MtHf C ttc^oTli 

[0 0 16] iUfcErtyC, HMM«mi©'>— ir>X*>P> 
fig 0 , MttfSv'-^ > X 5 nfeBf WFWH|T**^IW 

y^x h9i»*^E-oWpfe*o ^X I^A&X^ h 
X^^ h;K0*tS[O7— 'JxjS^g?T*a&*)» X^ 

[0017] vmm<Dmm3.tiit]CDiy-< f r>x%'&m-? 30 

i:fcj:oT, HMM*«fiffl«nTai"*a!St«lctf;l/ 

ns/cfe run (hiciten) j fci^sattffflv&ns. 

[0 0 1 8] iUJg^JtCtt, HMM L «\ So... 
Ski CD Nfflcom^ «H8 i A^ttffi j "SCOjg&SSsfS a 
ij ,i=o...N-i,j=o...N-i, S^D'ttti i Tlii7Jx%£. 

\szffim*5-x.z>mmft : (fib\ (x) ,i=o...N-i, frSfig 40 

§0 0fl*f4\ bi (x) ttftaK* Ml/ xfcWT-g.^^ 

5*8»©HMM*5V*-. JftgSo frSttfgSi , Sz £ 
fcttSs '\©3BSHasW4Iih-WT*0, En^> aoj=i/ 

3,j=l,2,3T*£>£> 0 t#SS'i ,i=l,2,3tCO^Tfci\ SB 

ii^t5«fct>*«ft8S4 s\<DW&&&&u ztubimmm 

T*&5<> f£-=> Tan =l/2ts£l? a 1 < =1/2, i=l, 2, 3T?$> 

s 0 #i<is< ic-o^Timmzizic so ^jfrtu 

Ta»o»iTS5. 1 , Sz , fc^tfSa tdHBlf 50 
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5Hl^flJ»i, ^n^ftbi (x) , bz (x) , 43,}; a" b 

3 (x> T-fe5o *#&s<> ti.tr/si {±7;i/m^T'$.o^ 
fi6oTBra-r*m***r**w «»so £s< 

f 3 c i: ic J; -p T#fffi& H MMtfflMS fi3 c £ tffrco 
•5T'fe§c UfrU HMM*tt£LTJ:t>**)S:HMM 

tlZo HMMfCBirr*J:»)»V^»f«, Rabiner tC^S 
Ta Tutorial an Hidden Markov Models and Selected 
Applications in Speech RecognitianJ (Proc.IEEE,vo 
1 . 77, No. 2 , February, 1989,pp . 257-285) l/C Mttl c"*l3„ 

[0019] jftgrffcco^— yvx^^wtrs^-y h 

"7-^HMMti, JWTO«fe'5tCli«<OHMM«:3feyiJtc*g 
cO^JC^-TSHMM^rLi ,i=i Mfc-TS. 9nK3z£ 

^/c^otc, ttfeftm&Kk m^. $rciixtf-*-co 

HMM Li , Lz , tJcfctfLa fC «t o T 3 OCD^fe^ 

9;w*i8Ta6o, fleoTm**asLat\ s 0 *>e 

fi, »HMM Li , Lz > *5cfcr>"L:i ^C0J1^(4 

[0 0 2 0] T{@CD(±tfjX=x 1 ...xt <Dis->ry7,i? 
#^.e>tl5*&. i:'C0W^HMM~>— -7-^XA^fefiS 

*M£ffl*n, «t»SIK)^L<tli^lX*»SL/5:*-y h«7 
rt©*WB*4, ^1<tl2>-mm<DP\<D 1 OcOHMMtC 

ytt(4^-y h«7— ^HMMrtOSEffJbQB*^. HMM 

¥tji3v xi*im$>m^ L^«^>-^yx*MW 

•to H5tt^lf/<X«^. Bt^Jto ^*5V>Tftfe6i 

«Lz T*$>i3, tz fCtJ^-»T«L3 T*$>§„ B#^iJt:t tc 

[00 2 1] HMMlCtttZ/^*—?!,^ ^fc, ®^ 
Et^aijt5<fcD"tH^5S^bi (x) T'fe-5 D Ctie>/^p< 
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;i/d~>; micmmzriZo c (dtj^v x*a«, 
^TUTox^ra^sn*. (i) his-->y 

SM»*JWl-r«. (2) Ctl6©«sp«fflfflU JIM 

^aijfcimitfjffi^bi (x> ©jssffl^tb-rso x 

f^(i)feW (2) (iWffe.n^JtSWI 

[0 0 2 2] MaiC0J:3tc. ISnvvlo^^Vl/tfffiffl 
SnTXe-aHKS'JfcBWfc L-tt&frOXfcT-a-tf 
^TWbSftSCfctfnl^&So EI6tc^n^<fe9 

5 «1HMM 6 0 Srffiffl LT^-rWfrSnS C i: EJfig 

ftgs SazisitfSsii. ^cojI^^^o cneo 

as&fit^fipi paztsit/psn. ku: e>n 

4 6. mc«* 1 - q i 3 Aft? /l/ftfg s > < 'n 

om&tmhTXt^ yum&s™ an* i -pshw* ^ 
[0023] smitM'uy;* ORtS) -tw^yi^- 

* Sf9-^* -y h "7- * (iSTUtcStite nfc 3 tt 

-f U>X:tf3ig6 2tC*3^StB^ ; fPt(B)— Witt 

mt^m^^vs i L^?nt^5. -t^r uvx-y-:/ 
^vtmz, ffl^coxtr— ^-^••r-'Hcwsit'ruyx 

tt«g6 2tC«fcoT^x;Wb£ft£o Xtf-#-HMMcD 

[0 0 2 4] Xtf-^-HMMC&^fi, ^L^nfcX 
tX{f 4 S C <D b U— — >y{i5fetca?^fc Baun-Wel 

xsi5^isTymm&\>\ (x) fc^trs^fcia*^ 
j: 3 fc^# ens. ±x<rm^mimr-m^c^ 
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LTill^enS. Baun-»^c*«0igL^ItfXfcf— A— 
[0 0 2 5] SlffiStlSXli— *^f}tCfc*^TV 

f-^fi, 3 o#^p> i tfo^xe-a-tcatrse?* 

[0 0 2 6] Xkf-*-*5 s fcU ; -9--YUyx-9-y^-y h7 
— ^CfiDX.-C\ H—^yZ? (garbage) -9-7^- 'V hV—^ 

imiZgolftcD 1 OtCcfcoT^^n^vHiittDXtf- 

ti, I2i6tc^n?.xtr— *-y ^c73^ni:is] 

[0 0 2 7] tf—*yi?&r/l,1t h U— —vy^SIRk: 
#T«X fcf — ^ ^cO^TOt 1 -— ^ a^-t Li>{&mZ 

SCfc(4, &xe-£-^7VHC;tfLT<fcD&;tf-^-y 

^ ^Tcoxtr— a— ^LT«fct)Si^xt;-A-^ 

n§HMM*7 h "7— ?(iiii:/uifcO^^-^ y 

[0 0 2 8] 1 USSiPtctJ^T, AM-f-^th U— 
->^f--^fi 8 K H z t l -9-^7';l/^ tl, lOmsC'i 

40 t&ftm^tbMt, 2 5ms 7-f VF^W^ 
fcM-T* 2 0^©«aHPiMWF^b (L P C) **t5 C 

[0 0 2 9] 0KO*^^C*3(/>Tt4, ffiW*tlSX 
tf-*-«*HUtCt>*^T0^^ o U*»U Xtf-*- 
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[0 0 3 0] #-(cfi£5'r— *©E###*3C 

MOBaum-Welchh U— =.1/ Wcftt %> V V——^'^r— 
[0 0 3 1] -tr^V-T 1 -: ^3>^mi^l,v-^ 

ocD^x*%{#^&c£K<fcoTjifrf3o 

ffl*tiTx^-*HBtf»^ift3S*n*ci:*^iflgTa6*. 
e»W£l66nfcX US/ a /I/ K*jB*.« *TWJW*. 

[0 0 3 2] 08 ti, xtf— -e^^ww-sttTv 
5^V#-/Vl^±<D[SgJi8<j^x£y>y 1 0 0$: 
SBWc^-T,, s}- U v^/H' 102s, C , 
L , *j <fc T T- 3 o©X tr— #-K*f Lt7^;WW $ 
hfc'yj-OU— 7»c«fcoT^Sn*o *©J:34±T 
O-f y Z - >i) Wco v £W v # -/ WWeMh WfcH 5 
ft, 1 0 4£^£rfa5J:5J<:gfcjfi&-rS2 , o<D-ry# 

[0033] coi5fi»*7X*^yn'b7i4, ma 

^ntl/^. ^ 1 ©^7X^ 1 0 6«tS£A^Xtf- 
il—CfrtbWyZ— /Vl/fcS*, WI2cD^X£ 1 0 

8t±f5t^xe-#— Lfr6o^y#— /^g^, 

H3<Q$"7X£ 1 1 0l±l£i:A,£Xlf— A-TTb^cO-f 

[0 0 3 4] xe-*-Rft<*»]<0»£\ SE$tK*hr& 
XUfa/l/KrtflK^Stu Xl/f g;H'*«*6hft» 40 
^»c^7X*o«t^*^itsn*. cocfcfiMU 12 
tciOMBS^c^txTfcO, ^{i4oco^^x^^r 
£fiSc-r£>= (*7X^ 1 te20(c#fiJ£ftTi^.g> 0 ) 

**X=xi,x2....^6j«Sfcfie£^«. *vX*X 
*J:C/YliBOE(lttd (X. Y) te«t»)*sns. iftjzS 

fl?OfiS»c«r3**flC]tteJ;-3Til?tt*nfco x = 

si sr lOcD-b^yM^co-r— 

U y = s > s ■> ti^coftfico-te V h Wf- 50 
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/o 

*£8U z = si sn (i-^fiK-b^^hrt©^— 

*£*f &<D£:-r5 0 L (x, 8. ) «x->-y^XCD 

*s?z>mj£mT3b% 0 fsimici (y. e y ) &y->— 7- 

yx<D;£ffi£U L (z, e,. ) liM-^vxzO 
[0 0 3 5] 

[ftl] 

A ! 

Ux, 0 )L(y,8 ) 
* ? 

[0 0 3 6] ^x^u >y«c{£ffl^n§sggtit« 

fi-1 og (A) TS5 0 «*7^-*«:JIi— Otf^XP 
tfft££ft3<, *teCft6»43at)0<W*ftc«J:t)StS«n 

s. Ni ( s) =n (s : Mi , 01 ) fi i mscoms. 

W£lcWm-t&#tr*>7>to1fitU gi (x) fif*- 
*^-yyXx*ffifi!LT«lj£Sftfc i #g®Sj$£j|S 

g< (x) «n. < S ) 
&3 x rt<Dtf>7;K0gij£-efc*. ceo r x 7->x 

[0 0 3 7] 
DR2] 

^•. )B IIS'iW 

[0038] llT'A. = (gi (x) g 

« (x) ) T-355o XML (y, 0y ) fcEWSgfcWW;* 

ns 0 ^vxtc^f-r^^jgL (z, e, ) 

[0 0 3 9] 
[»3] 

= Wn)g.(x) + Un-r)/n)g.(y) 

[0040] t^xzvy-yicm-zmmm. di. = 
-log (a 1. ) tttfcjTsic (1) ttmmLzwttizn 

[0 0 4 1] ^x^uyyyni/^— 
* 5 X ^ ^tS-f > ft —;*Mc tjl t § -r > ^ — / 

^ (1) ^{£fflLTft%14©^^X^P^gSi^Sft»-r 

i/^o fcrs; (2) *5«tr>* (3) tcj:»3^e.n5* 
iStoits^^A'tas t c n« ^ -5 x 2 u >y 



( 7 ) 
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[0 0 4 2] hUTLT, Xlf-*-^x>^flD»WSt*fi 
MfflOX fcf— Jgr#9 7fa U— a J/^-rVU 
*^LTJ^*ttScfc**BjfliT*S. Si fi-fey* 

^r«-Ti:-r§o Si f4» &Xtf-#— atcfctLTP 
. CSim =a I Si = a) = p, *5«}:0*&Xkr— 
afciQ'b (a K^L <£!/•>) ICMLXP, [Sin = 
b I Si =a] = (1 -p) / (M- 1) 

r CSnn =Si ] »i, 2ttj»v;U3 7i«S[%ffifflLT 
B$£|J i lc*itt5Xfcf— #— #3&2{4fl&<E£T<D 

x tr-*-«ar. c ©ante jtr zmmm--* v u «y 

[0 0 4 3] 
0*4] 

P 1-.P 

P = 



/2 




[00 4 4] CCDVMJ-y^XKBaU P. [Sun = 
Si ] = (P« ) nt'^o PZKPlitrZCtlCj: 

*), P,- CSi.n =S. ] ti#&&>£ : 5ic&Q*n-X 

LtzBrnx^tiz, c ttmttre&&. 

[0 0 4 5] 
C»5] 



Pr[S. =S.]=- 



l+ttf-lX^i,' 

Af 1 



Af 



[0 0 4 6] CCO^fgfflLT, 2OC0^e»tlfc*^ 

J: o ra=rJcS naipB([iifi*«r»tti'r s c t &njmv$> 

§o C^XhT-A-^xV^^-r^^y^-^;!/^ 

[0 0 4 7] 
[»6] 



CAT- 1) n (1 - A ft . MM- 1) 

* I 

[0 0 4 8] 7* a U-S/g >v<H'7'X*ftfcffil»4d o 
(X, Y) =— log (A i. ) — log (A ii ) t LT 

[00 4 9] H9tC5*£ftSXkf— *— ■te^V-f-S' 

3 >*«y hy-^ lzoti, &xtf— #— tejtr 

h 7—? 60t, ^ UVXfcitftf— <y v>tc*t 
■r§*7 p ~>3^;U^:-y-^>y h7-*6 4*J:tf 1 22 



U^X^-t=";Hc J; o T-=&-r;WkSti*i/^^$ 
LTSKStl*. Xlf-*-, #-^-yv\ feiDW 

So h«7— y^-r;W4, 2£fc«^nJ-X±<DXk!- 
*-»c J: 5/ < -y * y 5 V HV 4 X*\% o MiZ^rMt 

■rs. 

[0 0 5 0] *y 1-7— *6 OOJ^ftfi^cDXt?-* 
KeteHSSftT, BHir-9->7°McS^<xtr-*-^ 

x^SWWJMSn*. ^Xtf-*— »t7"^'y h7-^6 
0l4L<I©^£^3HMMfre/#t>, ?tl6HMMii 

#j>jk:»ffiE*fts. #mit4> xti'Tz/mtiWfi, g 

[0051] MH50W#&!>>P>Xfc?— tf-'S.y 

H-^JTfeSo Xkf-A— , #-^-y>/\ fc.fctf+M'U 
yx*f*/l/fr5tt^<OS&66^-*vl'T -c (i^jR e ic 

TrntLV y fi ncs^ < x x y vmm * n 

[0 0 5 2] C«»&«2*«4*L<>Jv£l#\, 
(1 0-« O^--y-T'SS 0 ) «e-3T*XtT-*-t 

30 [0 0 5 3 ] X \Z—ti—m<Dg8&'( V-r-y ^ XftT -5 

ctt4#t, rawsnfewa^* hMcmtzs-TLhti 

tc y->r yXT*^*7h7-y ^e-rVi/^^-r S « t ffl 
A^H/^*g->-^>'X^:lLtli'rci:T'$.?)o Xfcf-* 
— 9-7** <y ?«lt*n/ci, Xbf-*-- by 

my-'ryttfimirc. t\ca k> x e — *— t y^ 

^T-7-+>yA^nS 0 KS=5:tt^A ,! 1 O^Xt! 

VX^Mffi-T C 4:f4 tT* ^ X'A^^ffl LTiifig 
^n§ 0 -try^yr— '>3>-<06gJK{4, -try^>r-~> 

* £if h u-- >yrs c t kjh 6 rzmz ns c t 

yy£07°a-fext4, -tr y^>T— > 3 Vlcfci^T^fbF 

i u tt < a s $ thi o jgsnso 
[0054] gp^w h u-x/^y tws&tmtmm 

J0 — X/^>y^t4, Brown 6fC<fcS r partial Tracefcack an 
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CO 0 5 5] tifiratDT^Uy— ->3MC*5V^T, 

[0 0 5 6] ^0JIbB-tr^v^-->'3>T;b^UX 

^•r— y 4? x i 3 o<oxfyyr^e»n, 

^7^X1 3 2^Xx^yTXtf--^--^:T ? ;^hU-- 

n* e #7*X1 3 4^X7 L ^7 P T'C0-tz^>'T'-^3 ^ 

*>3 >t±X tr-*-tcitr««frc3S: b l>—->?7 £ -$ 
tLT&m^n. #7^X1 3 2cOXT*^7°-eXtf-^ 

^X 1 3 6^Xx^7 P T^^Vx-->'3>A^ftL^: 

[0 0 5 7] Hi Ott, *-T^*T-$mm'rsU 
Xtc J: o TKtt^±KfE«£tt*i§^c 'J A 
T^-xV^x-^^^-r^^X^f^-r^, #fgB/J 
co^X-ri* 1 4 0%^ o JO 

[0 0 5 8] 1 4 8*^^?:i5^XfAyn 

•fey -9-1 4 6^hU-->yf-^ 1 4 7£r§flLTX 

s^t-fv *x h u —i±asm<ofctb<D7s t?-#- 

*y h7-*««Sn« 0 hU-zyyf-^ 1 4 7 
£ x h v^-r— £ l 4 7 U S^vl/Sr*— 

So 

[0 0 5 9] Jt—rV^AJj 1 4 1 rV^-yn-fe 
•v* 1 4 2tc<fcoTX-^ h;b#®r f -^^S!ifI$n, 
^x-rAyp-byitl 4 6»c^en5o cni:[WI^ 
tc, ^-xV^A^ti^—T-V^iaSI^WX 1 4 3fc 
*oTIE«W»l 4 4±telE8*n*o JEBr^Xl 
4 3«. ^-xV^XhU-A'WIB^T^D^/c^ 

5ilfc*^T*$*o 50 
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[0 0 6 0] X^h;U-r~*&, v'XxAT'n-tzy-tf* 

1 4 etc^oThu-^vy-r-^ i 4 7*^e>ffrK<*n 

f\k7n-feytM 4 6tc<fc^TfflSSnS<> 7*4* 

S/Xfi^a-b^U' 1 4 6tt*^AV-X 1 4 5 
*^6*>rAX*V^»* 0 $r-f 
^x-^OlBIBKttl 4 4 ±^f Btt^W^-r o * 
^V-Xl 4 5«, #Jxtf, IBR^BBteSnSBftcte 

[0 0 6 1 ] H 1 1 tt, ^-^V^IS^-^^Xtf- 

^190 tcfe^s^^o^oflfio^fis^j^-ro 

[0 0 6 2] hL/-^y^*f-^ 1 9 6«yXfA7°n 
-tr-y-tM 9 4^x6*1. XkT— ^r^WsJztfX bf 

-^LT^XxA^D-trytri 9 4tc§S?nt^ 

»A*J 1 9 lOSB^TfeSCfciM^T&^o 
[0 0 6 3] ^--xV^iB^A^ 1 9 1 f±*— rV^-/ 
p -try it 1 9 2tCctoTX^^ Wl^fflx— 

^XxAyu-byitl 9 4^5W C X^^h 

^03IbffifIcofca6tc^^U l 9 7lc%BM-Znz>cti$ 
nimv&Zo X^ h/l/-r— '>Xfi,yn-i!7^ 
1 9 4 tCdc^T h L— -V^r^ 1 9 6?()^M?n 

fAya-b7#l 9 4tc<toT«QS«n* 0 ^-^V^t- 

x h u-Afufev^TSifffe**^ vh^^^tti^n 

i/Xf A^Dt yit 1 9 4 IW^AV-X 1 9 3 
fr^^AX^y^lil, 0 *-fAX^>^tt, r 
^^A^J 1 9 1 Vtmfr h (DX-v 1 ^ * £ CDHBS7 7 
KU^$fcttlB«WW«S5-ro ^-fAV-X 1 9 3tt, 
«Atf, !BaA«^n5^^|it|-rs^ltT^§ci: 

/WX^B^P^IB^-rSx/^XTfe^C h^pJftgT 

SfftWc^^EU 1 9 5tClB1S?n, ^tCXtf-A-tC 

[0 0 6 4] m \ 0OS/XfAl 4 0 tCi oTlfitt^n 
r-V^— Bl 1 2 0i/X^A 1 9 Otcfc-^ 
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Tie»x-* i 9 i tLTim*$tiz>cttfajmv$> 

%o *<D&o1&g&. ^>Xf A 1 4 OtC£oTffr£$n 
*>r>f7^7*^jnT h u-av^r--* 1 9 6 

tK£OXkr—;*7-*cJS 

3 C iy^Lsfu^y^ 1 9 4 ^;£rr/c£:xe-^--■tT : ' 
[0 0 6 5] *<D£5&mo&Ltimt. ^>XrA 1 4 /o 
Oi^^XfA 1 9 O^cotcOTSn. feKli^r 
Al 9 O^rttOiSL^StcOT&tU -b^>-r— > 

[0 0 6 6] 01 2&, ^^XhU-AcD^VT^ 
to 01 2tC&tf£X^y7^i , J7;b#'l'At> L<«» 
XHJ—AttiI#, r^**>T5yytcfflKK^6 

ftrc^y*>hmmtmamzft%>o 50 
— ^affl^x^-a—tc^s 3 oa*^e> 1 

y^l 5 20X-r'yyT'ffiffl?nTffl^^Xtf-^- 
&4 frC^-T S HMMX tr—A— ^r-r/l/A^ h U— " 

[0 0 6 7] *7^X1 5 4^X7 L >y7 P tC*5^T, 08 
AMSnSo £<Dftf&T:\ fH^cOXtf— *— ^-ryl/*^ 50 

i«n*ct^*tr*^;ur-f*wA*n*o ^y^x 

1 5 6<DX7^:/«;tf-^yS\ SP^*ft]^Xtf-A- 

iQ^-^^^T^VUi^^^X 1 5 20X77^ 

[0 0 6 8] *7^X1 580Xfyytt)^T, 
*X h U — A «X tf-A— tr^y > 3 *y 

Mi, tf^X 1 6 O^Xx\y^c;fo^T&-b^y h ^ 

[0 0 6 9] U^l/^^AKfW^^O^^ mi 3 

^C^^pJtgT^^o #>y^X 1 7 0**5 1 8 0&c^£ 
nSXfyyii, 0 1 2^f>y^X 1 5 QfrZ 1 6 OtC 
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[0 0 7 0] ^y^X 1 8 2t£^£n£X7^y:/tc;fc^ 
T\ -rXh*Wr£*U *7^X1 7 8<OX-ry :/T*j* 

VlC*tfcffi{bW&ofcl&^ ^>XfAW7^Xl 7 

2 0X7^7^0, Xtf-A-^rvUDIf h > 
y*5 <t tf*— rV ^X h U -AcDPRz ^ V-r-i/ 3 > 

3 >*^&L&t>fcA$/X7\Att^ 

fcv > xm k> si l at® c £ 0 * * a^fta^ 1; * < a o rc 

nT^>y^X 1 8 4COX^'y7 P T^>T :, ^^X^^ 

[0 0 7 IJH^O^y-ry^Xfttt, XfcT— D 
tV*X H U-AcoS^^^ocfcaW 

Lfel^tLtlftlv a—if— ttS&frc, ^— -rV^ 
tLft4^o a— if— i^<o#HDXtf— A— tr^ 
ft 9 ^ t L < ttR^(DX tf- *™ b > h <D%$% K> ^ 
[0 0 7 2] 

ntf, ^-xV^XHU-A^C^V-r^y^X^/St* 

Sort, a--+f-^^coxtf-A-tc^Bji-r^^- 

[mS^ffi#^:IK0^] 

[B 1 ] *mW$m-i£tlZ £ t *^Rlft|-p»5H»ftS 
n/c7f--f*V ^jtOai/Xr- ACD^P ^y ^ 0t*§o 
[02] V-ry^X^X-rA^HSib^n 

[03] 5ttfflnv;l/37^r/l/ (HMM) 

[04] HMMtectoT^^wtsnsaooiw^jo 

[0 5] if*ifT;l/driJXAOiB»*aii6Wfc^-rBi^ 

[06] ffl^^Xtf-A-co^x^^yl/^f-^Wb-r 

[07] ^1/^7^7 h7-^^-rsrfei)c 
[08] *xtf-*— jcjtr*if7*y h^-^t, it 

[09] ^0iSLS-b^>'7 L -v'3>T;l'^UXA^ 
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[01 0] rY^x-^ft^BSa-r/WXfrCctoTiS 
[012] Xtf-A-ft^ftOW^JC^-f'-f^XhU 
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6 0 3 5ttlHMM 

i 2 o xtr-*— b^yf-^3>*7 b?-^ 
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